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(54)'ntle: A FASTENER ASSEMBLY 




(57) Abstract 

A fastener assembly comprises a sleeve (12) rrtained against a substrate by means of a fastener (14) driven into the sub- 
strate by a power actuated tool The sleeve includes an int^ral internal column (18) projecting rearwanliy from the forward end 
(20) of the sleeve and throu^ which the f astener extends. The column is engaged by the head (38) of the f asteno* and is progres- 
shrely collapsed by the head in order to decelerate the fastener. 
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"A Fastener AssembljT 

Hie present invention relates to a fastener assembly comprising a sleeve 
5 and fastener pin ^^ch is ad^ted to be fastened to a stqiporting sutetrate,such 
as a masonry wall or ceiling by a power actuated tool and more pardcularty to 
such a fastener assembly in vMdi the sleeve is adapted to form an eyelet 

Eyelets m^ be fastened to concrete wall and ceiling panels or steel or 

10 concrete beams to provide andioring points. One common use is as a means 
for siqjporting false cdlings in buildings. Conventional eyelet assemblies for 
use with power actuated tools (sudi as eaqilosively actuated tools) comprise a 
cylindrical eyelet sleeve and a pin-like headed fastener ^cfa can be driven 
into steel or concrete. Ihe fastener is assembled within the sleeve, with die 

15 shank of ti^e fastener pasang throu^ an qierture in an end wall of the sleeve. 
A washa around the shank of die fastener and inside the sleeve rests against 
the end wall of the sleeve and provides the means for decelerating the fastener 
after firing the tooL Prior to firing, the eyelet assembly is held in the barrel of 
the power actuated tool by a retainer or aligning tip Ti^ch fits around die 

20 projecting shank of die fastener. When the power actuated tool is fired the 
eyelet assembly is driven towards the masonry. As the fastener penetrates the 
masonry, the closed end of the sleeve strikes the masonry and is prevented 
from further movement The fastener continues to penetrate die masonry undl 
the underside of the fastener head strikes the washer. The washer coU^xses 

25 under the impact force of die fastener and thereby absorbs mudi of the kinetic 
energy of the fastener and \diicfa could oth^^rise destn^ the sleeve. It is in 
this manner that the fastener is decelerated and subsequently comes to rest 
within the masonry. 

30 This type of q/elet assembly is disadvantageous as four component parts 

are required, namely the sleeve, the fastener, the washer and the aligning tip. 
The assembly of these four components is also cumbersome. 
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Apcording to the present invention^ diere is provided a fastener 
assembly for applicasion to a substrate by a power actuated tool, said assembty 
oanqxrisiiig a sleeve, and a inn-Iike ^stener arrange to pass throng the 
sleeve to andior secure the sleeve to the substrate by oat>peration between a 
5 head of the fastener and the sleeve, wherein die sleeve includes means integral 
wiOi the bocfy of the sleeve to decelerate die fastener within the sleeve when 
die listener is fired into the substrate and the head of the fastens approaches 
its anchoring portion. 

10 Finther according to the invention, tii&re is provided a fastener 

assembly for application to a substrate by a power actuated tool, said fastener 
ass^nbly comprising a sleeve, and a pin-like fastener to be driven into the 
substrate to anchor die sleeve to die substrate, said fastener having a shank 
with a head at a rear end of the shank, and said sleeve comprising a bo^ widi 

IS a forward end arranged to engage the substrate, the shank of the fastener 
being arranged to pass through the forward end on actuation of the tool to 
anchor die sleeve to the substrate by means of the head of the fastener whic^ 
remains within the sleeve, and means integral with the body of the sleeve to 
decelerate the ^tener as the head qjproacfaes the forward end of the sleeve. 

20 

In a preferred embodhnent the means to decelerate the fastener 
comprises a ocdumn integrally formed widi the front cad of die sleeve, said 
column projecting anally ivithin the sleeve from the front end of the sleeve. 
Advantageous^, the fastener shank is a friction fit xvithin the column thereby 
2S avoiding die need for separate retaining and aligning means. 

Still further according to the invention, there is provided a fastener sleeve 
ada pt ed to be attached to a substrate by a pin-like fastener driven by means of 
a power actuated tool, said sleeve comprising a tubular body having a forward 
30 end waJl widi an integral tubular cohmm projecting rearwardly within the bocfy, 
said column being arranged to permit passage of a shank of the fastener 
through the forward end wall and into the substrate but being engagable by a 
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head of die fastener in order to decelerate the head by progressive collapse of 
theoolnmn. 

An embodiment of the invention will now be described, by way of 
5 example only, with reference to the accompanying drawings in wfaidu- 

Figure 1 is a side view of an eyelet assembly according to the present 
invention; 

10 Figure 2 is a side view of a sleeve of the eyelet assemb^ 

Hgure 3 is a plan view of the sleeve shown in Rgure 2; 

Figure 4 is an axial cross*sectional view of the sleeve along line A-A of 
15 Figure 3; 

Figure S is a cross-secdonal view of the eyelet assembly as held in the 
barrel of the power actuated tool prior to firing and 

20 Figure 6 illustrates tbe eyelet assembly after firing with the fastener 

secured within the masomy. 

Tbe eyelet assembfy 10 shown in Figure 1 comprises a sleeve 12 with 
diametrically opposed ^>mures defining eyelets 13a, 13b and a pin-like 

25 fastener 14. A pointed end 16 of the fastener shank is held by a fricdon fit 
widiin a hollow column 18 whidi is integrally formed as part of a fiorwaid end 
20 of the sleeve 12. The hollow column 18 supports the fastener 14 with the 
longitudinal axis of the listener 14 substantially coincklent widi the axis of the 
sleeve. The internal diameter of the column 18 is less dian the shank diameter 

30 of the fastener but largie enou^^ to enable the shank of the fastener 14 to be 
driven through the hollow column 18 when the power actuated tool is fired. 
The sleeve 12 has diametrically opposed lon^tudinal slots 26a, 26b vi^ch run 
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bum the op^ rear «id 28 of the sleeve 12 to adjacent the forward end 2D, 
and which define circumferential wall segments 30a, 30b. 



Hgore S shows die ^elet assembly 10 positioned widlin die barrel 22 of 
5 a power actuated tool The tool will usually oonqirise a piston yiMdx is driven 
fbrwaidly at hig^ vdodty upaa firing of an e^qilosive charge* To fit the eyelet 
assembly 10 ^mtfain the barrel 22 inwardly dniected pressure is applied to the 
drcumfiBrential yinaH of the sleeve 12. Longitudinal slots 26a, 26b allow die 
circumferential wall s^ments 30a, 30b to compress together a distance 

10 sufficient to fit die ^elet assembly 10 widiin the barrel 22. The sleeve 12 is 
sufficient^ resilient to ensure spring-back of die wall segments 30a, 30b on 
release of the inward pressure. Radially projecting dimples 32a, 32b on the 
outer wall of eadi wall segment 30a, 30b contact the inner wall 36 of the 
barrel 22 ^en the inwardly directed pressure is released from the 

IS circumferential wall segments 30a, 30b. 

When the power actuated tool is fired, the piston (not shown) of the 
tool engages die head 38 of die fastener 14 at hi^ velocity and tiiereby drives 
the eyelet assembly towards the masonry material 37. Just after the pointed 

20 end 16 at the fastener 14 has penetrated the masonry material 37, the dosed 
^id 20 of die sleeve 12 impacts die masonry matoial 37. Hie sleeve 12 is 
diereby brou£^t to rest, but die fastoier 14 continues to penetrate the masonry 
material 37 until the underside of die head 38 of the fastens: 14 strikes the 
rear end face 40 of the hollow oolunm 18. The impact force of the head 38 of 

25 fastener 14 onto end face 40 causes the oolunm 18 to collapse axialty and dius 
the kinetic energy of the fastener 14 is transformed into cnssrgy d^rming die 
column 18. The fastener 14 is thus brought to rest in the masonry material 37 
with die head 38 of the fastener engaging the rear end of the collapsed colunm 
18 in order to retain die sleeve against die masonry matenaL Hie extent to 

30 v^di the column 18 will collapse and hence die degree of penetration of the 
fastener will deprad on die hardness of the material into y/Aiidx die fastener is 
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driven, die driving fioroe applied by die tool, and also on die column strengdi 
of die oohimn 18. 

Figure 6 shows die eyelet assembly 10 after firing vnxh the fastens 14 
S secured within die masonry material 37. The forward end 20 of the sleeve 12 
lies flush widi the masonry mat^ial 37. Eyelets 13a, 13b, one positioned in 
each circumferential wall segment 30a, 30b thus provide an anchoring point on 
the masonry mataial 37. 

10 Hie sleeve 12 of die q^elet assembty 10 may be manufactured from a 

lengdi of metal strip. A hole is punched in die centre of die strip and this is 
drawn, in a series of drawing operations, upwards to form the hollow colunm 
18. The lower portion of sleeve 12 is dien drawn, in a number of stages, in the 
reverse direction to colunm 18. This second drawing forms a supporting 

IS amnihis which supports column 18, and enables the sleeve 12 to retain its tube- 
like configuration during die deceleration phase. Two holes one eidier side of 
the oohmm 18 in ibe lengdiwise direction, are then pundied in the strip to 
form q^ets 13a, 13b. The lengthwise edges of the metal strip are then 
notdied to form circumferential wall segments 30a, 30b. The notches cut in the 

20 lengthwise edg^ are shaped such that subsequent forming operations produce 
longitudinal slots 26a, 26b. The circumferential wall segments 30a, 30b are 
then folded upwards about the colunm 18 to form die tube-like configuration 
of the sleeve 12. Hie dimples 32a, 32b are dien formed in the wall segments 
30a, 30b. 

25 

The eyelet assembly 10 described is particularly advantageous as it is a 
two conqx)nent system, namely the sleeve and die fastener. The column 18 
both supports the fastener 14 when the eyelet assembly 10 is held within the 
barrel 22 and decelerates die fastexier 14 when it is fired into the masonry 
30 material 37. This obviates the need for a separate wash«: and a retainer or 
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aligning tip is not required to hold the eyelet assembly 10 within the barrel 22 
because of die spring efifect of die longitudinal slots 26a, 26b and die dimples 
32a»32b. 

S Aldiong^ in the embodiment described the sleeve 12 is q)ertm«l to 

form an eyelet sleeve, the sleeve ms^ alternatively be ^daptgd to provide a 
different type of festenixig. 

The embodiment has been described by way of exanqde only and 
modifications are possible viddiin die scope of the invention. 

10 
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CLAIMS:- 

!• A fastener assraibly for ^rplication to a substrate by a power flrtnatfMi 
5 tool, said assembly comprising a sleeve, and a pin-like fastener arranged to 
pass tbrong^ the sleeve to andior secure the sleeve to the substrate by co- 
operation between a head of the fastener and the sleeve, \vherein the sleeve 
includes means integral wiih die body of the sleeve to decelerate the ^tener 
widiin die sleeve ^en the fastener is fired into die substrate and die head of 
10 the ^stener s^sproadies its anchbiing position. 

2. Afastener assembty for qyplication to a substrate by a power actuated 
tool, said fastener assembty comprising a sleeve, and a pin-like fastener to be 
driven into the substrate to anchor die sleeve to the substrate, said fastener 

IS having a shank ^th a head at a rear end of the shank, and said sleeve 

comprising a body widi a forward end arranged to engage the substrate, the 
shank of the fastener being arranged to pass throu^ the forward end on 
actuation of the tool to anchor the sleeve to the substrate by means of the 
head of the fastener wiiidi remains within the sleeve, and means integral with 

20 the body of the sleeve to decelerate the fastener as the head approaches the 
forward end of the sleeve. 

3. A fastener ass^nbly according to Qaim 2, n^erein the deceleration 
means comprises a column within the body of the sleeve and CTtgnrfing 

25 rearwardfy firom the forward end of the sleeve, said cohimn being engagable 
with the head of the festener and being 0Qlk9)sible azially to decelerate the 
fastener. 

4. A fastener assembfy according to Qaim 3, v^erem the column is of 
30 tubular fonn and throng ^ch the shank of the fastener can extend. 



wo 90/15261 



-8- 



PCr/AU90/0Q229 



5. A fastener assemb]^ aooordmg to Claim 4, herein in die andiored 
condition of die assembty die column has axially contracted in order to 
decelerate the fastener, and die head of die fastener engages the rear end of 

S the cohnnn to anchor die sleeve to die substrate. 

6. A fastmer assembly according to ai^ one of Claims 2 to 4, i^erein die 
fastener is hield as a fricdon fit widiin die sleeve prior to driving of die fastener 
into the substrate. 

10 

7. Afastener assembly according to Qahn 4 or Qaim 5, i;9faerein the 
shank of the fastener is held as a friction fit widiin the tubular column prior to 
driving of the fastener into die substrate. 

IS 8. A fasten^ assembfy according to any one of Qaims 2 to 7, \)(4ierein the 
sleeve is adapted to resilient^ engage die inner surface of a barrel of a power 
actuated tooL 

9. A fastener assembly according to Qaim 8, wherein the sleeve includes a 
20 plurality of slots extending forwanlly fitun a rear end of die sleeve^ said slots 

bdng dosable at their rear cods to enable resilient contraction in die 
diametrical size of the rear end of the sleeve. 

10. A fastener assembly according to Qaim 9, in^erein the rear end portion 
25 of die sleeve indndes radially projecting formations arranged to engage the 

inner surface of the barrel of the tooL 

11. A fastener assembly according to any one of Qaims 1 to 10, wherein 
the sleeve includes diametrically opposed apertures in its drcumferential wall 

30 \^erefay the sleeve forms an eyelet 
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12. A fastener accordiiig to any one of Qaims 1 to 11, >«1iereia the sleeve is 
formed from a sheet metal blank and is sh^)ed by a series of drawing 
operations ^^ch farm die oolmnn and the body. 

5 

13. A fastener sleeve adapted to be attached to a substrate by a pin-like 
fastener driven by means of a pcfwer actuated tool, said sleeve comprising a 
tubular body having a famard end waD with an integral tubular colmnn 
projecting rearwardfy within die body, said column being arranged to permit 

10 passage of a shank of the fastener through the forward end wall and into the 
substrate but being engagable by a head of the fastener in order to ^^^^J^mt^ 
die head by progressive collsqpse of die column. 

14. A fastener sleeve according to Qaim 13, vi^erein the body of the sleeve 
IS i n d n de s longitudinal slots extending from the rear aid, said slots permitting 

resilient diametral contraction of die rear end portion of the sleeve to engage 
the sleeve to be resiliently held within a barrel of the tooL 
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